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[#f*St*co|5lS] 

»«<OE«#ffi-Cfc5^*yir/ufi«l RD C *2C0 h > 

sixths: fc«r»*t j/*y »a e 

fiHl <0»£i&*«j*SEB£*v !B2£> h>*/u»-&gB 
^fflB^r^— fflfPJj{-iiS2^»#.ii^j»^sieH$^ t% ^ 

i»*ans««*inii:»2^»#ii*ji»*«ixa«a^ 

^flBrtKEBSiv «l^>»#a^j»i:^ 

m i ^u^m 2 t ttaij^™ 

2E*M>««**y§£Bo 

&ut\*±TJjmzgim£ti* *i ^»*a^«tjK2 30 

£ix* »3<7?#^5i^»ct*12it5*2 0#ttii^.j»t 
ii)5'J03pffirtc*>9 , IK l &l>*g|2<0 h >^wMg'&SB5£ 
C*5PTS8t5 J: 9 i:Ef $ntt^ ^ <k 

£ -r 5 W*il 1 EttofiBSH ^ * y gf 0 

irSM* $ ixfc ft 2 (Or- M i StJfE tr' 5/ h Ml t co RQ ;:1 

ttttt^AfcttJi, mi, i2(7)f-^i!:ffli^i 
i &.m<omn. «u 

Jw»itt*4ifc»l £>^— 2 <P h^/u»^«Bfc 
»tt£iifc* 2 co^'—j^i ^W3iz«ffi.SS:-^x.fc £ # 

&Jt«-r£ C i *»«<k + 5W#JS 1 IE 50 



flijte^^: y y ir /U7 u >r fus-gcco-y-;/ -t ^tl-^/I^ 

#*<^:/ir/UT u->ftt, 5pfTE«$*Lfc» 1 , Sl2co 
16 WIEx—^ilftl-SfX-f-aiSK^^y hist, ttft 

fltjfemm^^-y-tr/ufi, »ia^2(oh^/us^a 
<DT-*mzmmzti* i2(7)h^/u^s^f^ 

»-&»OS(«*fii(^ffiiBt*2^ h^^»^a^«JB 
^f^coftfi«ii[^--cDir/u31^ffl^2g^^^-^^ LTf jy 

SB SrISISOli ^ /c^m ^ * y ir /ur u ^ 6 4 5 ^ 
#^cot7-ir/u7u^[j:, WEB* ixfcJB 1 , 12^ 
ffi\^M%.t ^ey ir/Ki, ^ l co h >^f>/u^^g|5 

*j»(-tt«t$n. i2(/)h^/uiAg Mi -j 
rft^— «i4*2oy f — *4»t=»«*tL, uoh^ 

«-&Sf5(^|t^^^]cofiiiS<i:m2^ h>*/u»-&SB^a[B 

[if*in o] mtJjfai>mjE£*itzmmm t . mm 

B(rE««y * y ir/ur u>f fi^&co-y-^-tr /ur u-r/j^ 
#*co-tf-y-tT/UTu>f tt, 2PtTEB*nfcflH . ^2co 



4S(3 

3 

mi co h^*^»-&»^SW36T|6j^— JBf4«i 
• cou-y-r— ^H{rSM*£*i % 3?2co |. > f^Hg-^ascoiB 

m*fa(D-mzm2<DV7 r T'—?mzmm&*i. m i co 
s * rfij ii H - <d ± ^mnm *m # m * 

co * y -r - ^ & (i-r- ^ tt3 ft K v > i? x ? Sr ^ L T * 10 
Ho 

[0 0 0 1 ] 

LfcBSSS* * y ««tHi-a c 

[0 0 0 2] 20 
[fi£^cogft*] 8S7>^7^t^^^y (WT\ M 
R AM £: B§!B) <fcfi, WIRcoffiftfitfi: LT3Sat**0 

ft. Wt&tti-rztfcX'ZZm&Tt*!) ^«»f*)5 0 M 

[0003] lE®««<E>»#ii^tt\ #-fe/K03*«ttt£fe* 
^iCtiSSrS ITS i: i »5 Sg^-fr ^ : 30 

[0 0 041 K«W*<^H*ffiLW:, p< y ir /ucomSl 
*WftBI««w«je«»-caftS-fr % ^coi^co^ffifitco 40 

^itzmfc^ikt ir&Mix'ao 0 ^<om<omR<o± 

[0 0 0 5] :coi£DMRAM[i, t^copmfr&'ffl^ 

(b) #NS£«R*ffiLtfS^«t>fc0, y^u^yaW 
^I«B-C*>S-t 0 50 
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(c) m^&fS^ J co y ir/^rit^ te*«6^:*H-5 
[0 0 0 6] ^co-^< com^WLTl^o, M R A M CO 

HfcteD RAMi l^lgft £ y r z. t tff-m £ *i T i * 
5c Sot, ^**tt£i*5*#fc»fe«;£j&*L, 

[ooo7] mnmmit<Dtkm^j:^tixi^mmmm 

lMbSf(7)MRAM-eii, ■fe/HEft»«OBE^dUL 
i^, E^^Mffitfi^;^ (Giant Magneto-Resistance : 

i"*^ (WT, GMR3H=-±:ll&fE) Srffll^tMRAMt 
^£ LTtt, Pseudo Spin-Valve IEEE T 

rans.Mag. ,33, 3289(1997). #HB) % KttfiKf£j|MS£<£ 
*Wi-*H«K£Jflt\fcfc<Z> IEEE Trans. Com 

p, Pac.Manu. Tech. Pt. A. 17, 373(1994). #fig) k 

^>it#«lZffll,^c Spin-Valve «at5rW-f- 
5t>CO (ffilxitf, IEEE Trans. Mag. , 33, 3295(1997). # 
fig) ^^iltl^ 0 

[0 0 0 8] SSGMRgfi LT#<fl^tiTl^ 
^SpIN i F e/C u/C o(7)£ii(7)GMRM^ 
fttfl. «h6-8%lST*fcS c 0iJ^f^, Su^co Pseud 
oSpin-Valve«at£r/B WcM R AMiryUT'tt, f£^tS^ 
tt*ffiLB*^«ft»« 5 r biz J: 9 . Italic 

-S^CGMRi^y- hffittfi^l OQ/DiST'* 
^ c ffiot, 10 0Q/D^y-hffifitt, 5%COffiirL 
^ft*Sr<SSLfc»-&Tfc, 1 0mAcoir>^®^iz^ 

y— ^ • Ku-f I s coffifi^t^wmw^^^ 

^fiL^tt (WL) {-Jt«LT*5 9, W=3. 3^ 
m, L= 1 /i mt co I s cofiliiiO. lmAl«t*5 e 

[0 0 0 9] r<7?#.S:#P*i-afc^, GMRIt-^ffl^ 
fcMRAMt/K'li, ffi*^GMR*^-Srii:?iJ{zS5« 

EE Trans. Comp. Pac. Manu. Tech. pt. A, 17, 373(1994). # 

[00 10] Ihe^Sr^fttSfcft, GMRMC 
f-tt?^. m&fe h V^/ua* (Tunnel Magneto-Res ista 
nce:JKT. TMRiftfttlME) Sr^ffl L «t 5 £ 



^/ULTSUixSc hv^/ui&fitfiSil, ffi5ftBtt&M£> 

[0011] i\ i Fe/Co/A ! 2 0 3 /C 

o/NiFe<Oh^g§t'lt 5 0 0 eWT^fi8 

(0Sx.fi. IEEE Trans. Mag. .33. 3553(1997). #BS) e T 
MR*^<Mr/u«ffiftMU *Stti:iiS^ffi« (ji 
m 2 ) i/:?)T*l 0 2 ~1 O 6 Qt*5 e ^ot, {fclz 
1 /i m 2 ir/u{z*5lNTSfct((t 1 OkQ, Wni&\tm2 5 
%Srffi^i"5<?:, 1 0 /i Acoir>^mST2 5mVO-tr 

[0 0 1 2 J TMR*^t«^fcMRAMt^7U^-C 

^»»«ifit LTIi, 

(1) ^^CQTMR^ilil^fflco^^T-^IESL 

(2) x-*|!N*IZjS}R h7>^*#SrE«Lfcfc<D 0 

(3) SftOTMRSrSrv h y y^^ttCEt t, ?t 

t><D (CTitf, J.Appl.Phys. ,81. 3758 (1997) #flg) e ft* 
i^Stitl^c ^cD^t:- (1) (Djji£fc s ir/uffi^ffi 
IE, tt^mu^?S*«^^*(7>ffiT-*fcffixfci|#ttS: 
tttt^. t^LW^, (1) OM<7)MRAMt 

MOSIISM «#abflih7>> f 
Sfcpn*g\ *>a ^/ h^r— ^Srfl^c^ Klff 

[0 0 13] MOS h7>y^^<7)^, 0. 

2 5/im^K1iy-7* Ku>f >-K<7?mJ!E^Tfi 1 
OOmVKilzStSo BP*>. ****^»i4l:i 0 
%cOfibo#^#fti->5cb. 1 OmVWico 

OmV!:t^^ S4^)2 0-3 OmVgS^t^fflA 

[0014] «»-«*Jt«rffi±S-t*rSfc», f£3E<£>M 
R AMir/UT u-^T*fi, 9ft Lfc¥— (O * ^ V ir tutotti 
*t|BEVS:#Bg«JEV B EP fctttfcU ^<7)I^IEV 

fi, JBi u:fi>*y ^'wmfa+ZT—fmtttz&cs 

& l&5fe -T 5 g 65 . l2i:[j;tV7, f*gEfi> X tt ir /u 

mfcm^mtm+^&te. n e> o § iz «t 5 ir /^aie v 
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rep 0«-±[EllSi: LTfi, ^f$*^-^fflofcl£lJ?Sco 

2£T*li, ig}R L fc y D ± >\s t&f®Ml£<0 : 5££.l31g t 

*5 9. 4^***^co«ttJibo#:xj;5i:/uHi^(t£EV 

[0 0 15] S5>fztt*S*-ett, #flB«BEV R BF tt, 
■t/uffifa "1" . "0" :z*t^L7tir/Uffi^«JEV F , 

V F =R (1 -MR/2) X I . ... ( i ) 

V AF =R ( 1 +MR/2) x I s - (2) 

*:»«**. 

[0 0 1 6] #fiB«EES:Vp , Vaf^ + BOWE*!:-*-* 
[0 0 17] 

20 V sie =RXMRXl s /2 - (3) 



dri"^, RMS 



V F =V bias XR L /R (l-MR/2) (4) 
V AF =V bias XR L /[R(i+MR/2)] (5) 
V si8 =V bias XR L /RxMR/2 --- (6) 

tfta. fit, (6) ^^mi§^TMR 2 «i -cfc-s 

30 [0 0 18] ftoTft^ttffi-CJi, TMRl^Kgfi 
[0 0 19] lix^^ftn^l;, «x.tf»tt 

^*ffifc%xbiXTt^ (Wlx.fi, *H«RrfF5, 734, 605 
*#B8) o L^L-4^e>w^*tt"Cfi, K^ttSLNF<^JB 
<*9, SWfSHIHB^iSffl Attala? ft 

[0 0 2 0] o^TMR^fz^n-eixiS^^ h 

40 9 > y&EZW. LT > * y ir /uSr«J5g L/cSfttK 
$ixTl*5 (Wx.fi, ISSCC 2000 Digest paper TA7. 2 

1 ir/u;;::io<^ig«/8 h^y^^SrfflPTi^fc*!), 
ir ^iBW^ii* L , ««af*s(ST"*-5 fc ^ 9 BBHSr-W L 
50 ti^ 0 



[0 0 2 1 ] 

MR AMirit^J: Vmg;&(DMR AM&mt&-f% Z t& 
^TfgT^^o Lri>L*#6>, TMRi+jy •=£ y ir/Kz 
ffl^fc»-&-Ct, -fe/uajAWEttftl 0mVS*T?a 

at«#S:0fffl-rs*fefc%3S*JxT^535S, Steffi L 
fEEE£r:*:£<-t-5 * tfi*X£. B.oSK^ttS LP^jfiWfll 
[0 0 2 3] 

[0 0 2 4], fip*>**wji. «ffc#fi#BJ£*ixfcH* 

Set, ^aw^icioTWt^rti^fti-sBflkJitfc 

Sit, ^L< liZlSW-bco h>^/u^^£«/*L 

i&m$m-<D±^mfcm*m&m+zftLxt:-y bmz 

[0 0 2 5] *fc**Wfi. «ft*rti^H«Sn^H* 
get. ^ffl«IHz«toTIK^*r6i3&s«ft-*-58E««fcS: 
SSL. *-f L< ttZlK±<Z) h^^S^Srirt L 
fc h >-*^»-&SBS:a**Mix.fc«ft> * y ir/ur 

*y Slffcot, flMElB*** y-tr/u 

:^6^f-^ic»ti)it^i7- K**t % flutes 
-^«i:3?Xt5aft^f3/h»t, -=ey 

co h>-*/u»-&g|SSr$*, U co h^/u«-&aJO«« 
*TS]co— ^HfrSMJts^, M2cohv^ 

>4wu^g|5coSS^^coft!iSfi(^~60-tr /uiSiRffi^2» 



)2 001-236781 (P 2 0 0 ] - 2 3 6 7 8 ] A) 

8 

[0 0 2 6] £fc**91fi. SSftlfrfiaSB^SiXfcB* 

ms l , m-m l < - sa±co i> £ L 

"fe^t35»e>ftO, mJte^M^-^y ir/ufa, HSU'i2 

mi co h>^wu^gRco^^^(Of|Ji^ < t^2co h 

ru-f fttf^^^ey-tr/ute^i— cotV hifascSi^^ix 
[0 0 2 7] Slfk*rtl*SH3eSixfcH» 

SSL. #— *L<li-a«±<D h^/u»^Sr«J*L 
h >*^«-fr»«r«*a«jtfc««^ * y t^TK 

ru-r^^co-y-y-ir/uTu^^^^^, #^co-y-y-t 

-tr/ML II St;$2(D hy^/^gpjr^ ^ 1 co 
h >-*^*-&SB^>W»^ri6j(^— iBttjg 1 co^^-r— ^M 

^2 co h^*/U»-&«<D«Jl^|6i^— iBfi 
^2^^— ^1 co h^^^m^U 

2coy :f -^M<!:SM$n, fiufs-y-y^-y miify 

[0 0 2 8] :;■(?. **W^I*li»||«)BiiLT 
[0 0 2 9] (1) »], »2^hy*/^»(0««t|| 

[0 0 3 0] (2) »2^TMR*^-i8fi^:ix 



[0 0 3 1 ] (3) m®.<Dm^ftLtiK «1, I2^)t- 
try hlltollB^fllffi****.*:^*^, mi. 

[0 0 3 2 ] (4) W«<Z>S*ttJLtfS, II, f2(7)f- 
[0 0 3 3] (5) ^1 60TMR^(DW@^r^-fflSfI[|i; 10 
TMR*?©fl*ltl-illlXliiWHI'C» lol2^) 

t m r m owjb ^ ifti - mm x masaiM i r *a 013 

SK*l6l ^12 ii*j»SraEJx5«aE*[Pl 4: ttSi 

[0 0 3 4] (6) Ml <DTMRm+tm2<DTMRm* 

[0 0 3 5] (7) JRl^TMR*?i:K20TMR*^ 

«s t m 1 &u<m 2 (Dm^^?+B. t z> ^esrt iz ±t 
jjfoizwfriz&mzix. m3<Dmz&&mtmiRTfm 30 

TMRi?i5§l:iJ^T$It5 J: 9 KEBS^T^S 

w<h 0 mi, m2o#tix^fi^^y t^r u-f ®« 

[0 0 3 6] (8) -fc/U»Rffl^W#3d^f±, MOSS! 

[0037] (9) — o^-^y-t/ur u-f i:*ih5^ 40 

[0 0 3 8] (fl£/B) ±iE<7>«/S;<Z>«5l* * y «««w*5 

■yv^ttftcjaHSftsiirat*^, mi, S2^f-^ 
fej: t: >y hmttomzmtSL^^TLitt^mi . 12^) 

•r--^l«(z8IEn5«Stt»^*:/J-Srtt:tt-rSo H. 12 

9, mi(D^-^^v i m2(D^-^mi t z^miiLmt^ 
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S c TMR*^Jg^(tt(iTMR*^co@*ei:feigg 
ir^86ftolB»-ft^5pff^\ RWfrXibZ>f)>{z£oXm 

ft So 

[0 0 3 9] ^ y ritlj:, ±vu3rflfj£ 

fcSo Sot, tfiI^V bUs , iKOTMRlt-^fi 
tfCfttSrR (l-MR/2) , m 2 ^TMR^T-^ffittfl: 



srR (i+mr/2) mt. mi, m2<DT-?m 
izuti^>±>^wM<oi& 1 1 . 1 2 

Ii = V biBS /R (l-MR/2) ••• (7) 

I 2 =V bias /R (l+MR/2) — (8) 

[0040] bp^, ±>*mm<Dmft\ si « iii slB = 

V/RXMRcb/^, *^flfU:Jfc^*#*K5MB*«: 

ai!*iztf&o#as£C3 o mi^TMR 

[oo4i] mzh\ti^jjm<Dm,2\±^ i^i^ 
\z % ±^miRm¥mi£m*&i&'C >t°— y^^icg 

ttfb**6 mi. *2(DT f -^i«WJw«ffiMS: 

*/h*Jt«-*-5o »1* %2(D?—5m&<DW$L%L* 
V, mi ^TMR^^Sfetft^R (l-MR/2) . 
m2(OTMR^^rcol£feifii:^R (l+MR/2) ft* 

m2<Dr—?mb t?y bm$<DW,&m'± s 

V-V bl8S /2x (l+MR/2) •-• (9) 

[0 0 4 2] fifoT, #fiS«JEV REP £ 
Vref = V bias /2 ••• (10) 

V sie =V blas /2xMR/2 ••■ (11) 

[0 0 4 3] *R*HlL.ft-ett. #IH«]ESrffl^Tt^S 
fc^m 1 *>SE^fcB LffiJwJt^^«£E<Z>«ft*34S*ft < 
45* s , (1) TMR*^(w8lttL5«Slctt(z^<«#U7fc 
i x o BP"^. ^^eyt/L'Tu^f^^ y -tr/utfc^^ft L 

dl. /DLm<o^ >M°-^^^mitLtzm^iz 
iJiS^i^^i:.^^, (2) ^qr^iE^zo 

^TMR^^rT^f'J-t-^Tt^, MRco^<-T T^m/Efe# 

[0 04 4 ] — **w^as«^*y««5r*5i>-c, 

7«*y-fe/UC»i-5IEtt*«^1f#ii*«:. mi, 2 CO 



«(7 



11 



CO ?£X ffi^c <39 ^WSEIBIP- <D tt # T M R CO S # 

[0 0 4 5] **M<0««>^y3S«-Ctt. jgi (7)TM 

fc, *2^TMR*-7-(ZiH«*ilfc*2^##ii*|SSr 

<^M;*^y §£«TI1, •#ii*»^!z*5i^T> j eyir 10 
'Wffitit-tzm 1 &c>*il2 ^TMR5H^|E»«^)«ft 
*fltttt«zR¥fTi:4S. "l" , "0" oEiU 

[0046] 

[0047] (^i <omw&i6) m i wc, *&w<Dm i 

[0 0 4 8] H I t , «j|»T*H*iifcfl|«*s>^e!;-b^2 0 
l^WSU Cco^^e y ir;u2 0 1 fi 2 oco TMRii 1 

•^3 1^f)M$^ 2g@<7)^^yt/Hj;TMRfr 
12, 2 2 drilW h 3 2^bffij*$n, 3^ 

e^^^-yir^fiTMR^ 1 3, 2 3^I^h7>y 
3 3^b«J*$tL, 4&B(D7t^ y ir/MlTMR^t 
+ 14, 2 4 h7>"^^ 3 4^6fltJ5fi$tlTV^ 30 

[0 0 4 9] lg|^^^JIt^201l:jo^T, 2o 
^TMRirl l(7)-ffi[ir--^iDLi:^$ix, T 
MR^2 1 co-ffiir-^i/DLCSS^^t^ 
5 0 TMRirl 1, 2 1 £>4HfiiBtt. ±/^mtR 
i/** 3 1 St^LTIr]— Ofy h^B LlcSlttSitr^ 
5 C 2SBEJl»^^*y-fe/Uiz*3^TfcHI«^ % TMR 

f&^te-fc/HSlR h7>x^* (3 2—3 4) Sr^ L 
^ fcTy h*fcBLiz»jBt$nT^S 0 

[0050] iiiR h7>->'7^ 3 i-34 in*. 

Jxtt4Ltl7- K«WL 1 -WL4^Et$JiT^6 0 

-^»DL, /DLI-4, K»DS L5:)foI 

1R H5 V^^^Sr^LTmSUttHiaattTV^-a 0 1 C 
«tt'SixTi*i 0 tfyH*BL«ztt. ? — KJ*BSL*s 
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■7T§W&4 2 0 3iS**t$itTt»S o 
[0 0 5 i]ft;: 4 ^*!) ir/u2 0 l JWi:tot:^ 

[0 0 5 2] 3\ TMRit- 1 1 B*«tf>« 

5 (EflHffff "i" ) e wl 

1, BSL, DS L^)tfifi0T'*)5e &l*T\ DS 
L, B S L^lfi^^iif iiV DD i: LT, D L ("if 
fit*. BL:cV bias Sr#x^ffiT% WLl^V DD ^rL 
Tiltfl h7 3 1 ^^ii^^r^o TMR^l 1 

^J&tfCfitSrR (l-MR/2) , TMRir2 ] (D'&tfi 
ffiESrR (l+MR/2) tt5t, DL /DLdiffcix 

5 1 1 . 1 2 (i, 

Ii = V bias /R (l-MR/2) (12) 
I 2 =V bias /R (l+MR/2) (13) 

[0 0 5 3] BP*>. I i > I a Tfc 0 , ^<7^li± I sie 
= V/RXMTfc^ 0 I2»«$R "0" . gpt,TMRi^ 
1 l ^«fbE^WSR5pfT4*«B, TMR^^-2 lasspfjjR 

Ii = V bias /R (l+MR/2) ••• (14) 
I 2 =V bias /R (l-MR/2) - (15) 

fiP*>, I i < 1= T-*>9, -t^Stt!H»«« "I" 0» 
-&£*Ur*. Sot, t«ftffiSS»T^4 0 1lC± 

[0 0 5 4] BB2tt. **li»fiTO7-^8DL. / 

d Lie sens «flttt i ! , i - (omtztefm^itt lt 

^LfcfcCDTfcSe /<>f7^tEVbi..l44 0 

OmV, TMRtrll, 2 1 ©«fitfl|[ttjgFfft/<-f 
T'?««T4 0kQ, S¥(TttffiT-6 Ok QTfcSo 
WL 1 <D«ftS:5 n s -1 0 n s Vdd^««t L 

^SliS^irv^SSft^atnTi^ :tW5 0 ?£T&r 
fflmtifc * CT V * 5 o fi , ^'*— j|8 j^iSS*<^K»T*> 

[0 0 5 5] i3C(j:, M^f@cD ^ y iryU(Ofe^tS$8 

[0 0 5 6] ^Ult^JBTtt, »«-tr/u«^<0*^-tt, 
t-^DL, /DLtJS»-*-a««ti: LTMl, ^ 

"^iDL, /D Li:N+ 1 IBO-t/U}5S»jttLTl^# 
&?r%^^<t. ^<^ffl£JS?&lilIJ4(DJ: 9iw/^-5 0 -co 
r-^DL, /DLB^2R/N08ftt? 
ffi»SliT^5o iSW-tr/u^^^r — ,^**D L, /DL!: 
"fev^ttSE*sglEixTt^4fcflgT(4. f-^DL. /D 
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L^E««ttRDi'Zj:9, DL /D L iz tt«^:z*(fl: 
i: , -tlx.':: ct <9 gi&jgfit R D SZ«SK#5SEjh,S** £ 
Lt, DL, /DL(^«SEftS:lTt > yfii-*rfi]{z«< 0 
[0 0 5 7] BI5fi, !4(O?i0?g^l^:ya * u 
— a v coSS^T- fc^ e : :-:^fi. R = 2 5 Ok Q£{g 

»jtt-fe^«N=l 0 0 T-f±«Sfca<Z>«{Wi 1 0%JWrtT* 
AO. *ffl±POT3»s*t* 0 «*Mr/MftN=l OOOTIi 

«»tfs 2 5 1 1 * 5 *«W^fiJjft35Sjfe*?*LS, 10 

/uftttl 0 0HTtt5:t^»S L< , ^<Xi,l 0 
0 0KTtt5£^*>5o 

[0 0 5 81 H6fi, *36tfc«!i^««*-*y ru-fS: 
*J«i-* TMR iff ^F- S# iA^oiEH Sr«itMi- ^ L 
TtEJT'fc^o 0 6(3*51^ 10 — 1 4RO'2 0 — 2 4 
liTMRST, 5 1, 5 2iif^jA^fc^ 0 ^ ^ T- 

[0 0 5 9] ^^ey ir/U2 0 1 lztt % lo^TMRlt- 
(Hi cOTMR^^-1 1 i:l2(7)TMRii 1 2 1 ) j*S* 

tmr^i i, 2Ki, ast^j: 9*=*— m 

TMRIt 2 1 tT-tt«*<D*fT*lRl35S»iai* tftSJ:* 

[0 0 6 0] y ^ey ir/U2 0 1 — <7>EiiW?R<DS£j£^- 
(i, «#iA^#S5 1 5 2S:ffl^TtT9o 

3\ (Ei;:*#i£^*l5 l<D—i&5 1 1 co«{iSrMSe5 1 
2i^Jt-<S5<|3:«-t-5^, S#^*$5 1 {zttBI*^ 40 

tt, TMR|f2 1 {z*t LTtt«aB*±, TMRlrl 

•StSttW^^ir-S^, -^fa^te, TMRif 2 ICS 
"L-Cfi«ffi£ % TMRirl 1 iC^LTiiSSm^&T-fc 
5e Sot, :^tIBff{:J: -9 % TMRtrl 1 t T 

[0 0 6 1] t^f$Fi " 1 " , "0" cOEgiJli, CT^fi'TM 50 
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ff^^S^PfifT^fci^T-ff *tf«tt \. Sfc. «« "1" , 

"o" (7)»^^^^, s^3a^5 i \z$L-tm$&z*-m 

iA^^s 1 i^joi ^T, 1 1 (:ot^ 5 5Sa:f 1 <^ 

«#5a^5 la>U SST- 5 l 2;:o^/,J^2 
<0«#i&***5 1 b t-t% 0 

[0062] mz&^mz^^miR&iiotzftizte^ m 

#i&*.<6 5 1 ^ftiiil, t#i6^52 (f 3^)$^AA 
«*) Sr#ffl-t-5 0 ep^>, ll^^J; 9J3»#ii*j»5 2iz 

5o *#ii*j|»5 2^e>«0«SE«*^|6]tt % TMRi 
til, 2 1 T'[p)^(^]Tfe^ t^iA^i5 1 ^bcof 
tftMRJjfalzmW.X-foZ)* t£oT, «^iA^^5 1^-6 
^^^^^cofiS^TMR^^- 1 l, 2 1 OStei&^idit 
^h^<, ^ot^»5 1, 5 2^b^<7)lS 
K*^«[^Se«IHzJt-<*:§f < #3 J: o \z^ ^ix^ix 

5 i, 5 2izaE-*-##ii*«at^a[s : R3t 

[0 0 6 3] ifficoi piwE^i-s^acKSSrffl 

Iw-t-S-fcasfiF* tt\ Sfc, «*^j»5 1, 5 2ii 
TMR^^-iS^irjo^T^-T L -fetta?-*" . 
ttS^STAo T fc J: t \ 
[0 0 6 4] BI7tt, IU1 (Z*HCbfcy^ey-feyU2 0 1 

-o^ii^CZo^TiMRi -7- L, TMRirfi 

s i SIS 7 o ±*rm«Sits>^ey"fe/K^^ji«jgiz*3 

[0 0 6 5] HI7(rjol>T, 7 1 tt-fc/UJMR 
^cr> K^^yi« s 7 2iiir>'UilJR h7yy^^oy- 

4i, 4 2{1t :: — 3 o iz± ^mm b 9 > 

\yy^<DV—Ym. 44(iTMRirl 1, 2 1 (7)71 
(^?FM^ix7tir/u./— H\ 4 5fiir/u/— K4 4 <tir/u 

5c ir/UiliR h7>y7, -^coy — XfiiS7 2 te, m^T* 
ii^l&$ixTi^f»S-*"5 ^ ^ y ir/ur u-r co^^e y ir 

/^M^iitio^ try hScft$nti^ e 

5JgSnMi^^r%fg-r5 dr . 1 ^ y ir /K^^ftii 2 0 — 2 

[0 0 6 6] *mti&Bmx~fc, "o(DTMR|rt — D 
(7)h7>y7>^^ff/,/:i/x 1o(7)TMR|i'/j^ 

[o o 6 7] m 8 tt, EJ/co^^ey-tr/Hpffiflfiti^^oit 

^^tSA-A' Wm (a) Z2lL^'^c^SB-B , Iffffi (b) 
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6 OlzX 9#g£$ixTP5o TMRlt-l 1, 2 1(1 

mmm 1 o l/mmm 1 o 2/mmm 1 o 3 1 

Hi^M^titl^ c , TMRi+l 1. 2 1 II it 
ilcoir/uy — K4 4_hi:M^ixti^ & ir/u/— K4 

4 fl ir/uSJR h7>y^^t TMRir 11, 2 1 t 

[0 0 6 8 J **5, *Hli£«ltli, *tii^j»5 1 . 

5 2if-^»4 1, 4 2fc#iiLfc*Jifc*LTPS 10 

H9iz*+J: 5^H#«r*#L. -r-^iKU l. 4 

z>o z<Dm&. ms iw^-r##ix^5 1 izw^-tz* 

(W(:f-^i4 1, 4 2^^(o— MKJSPTJfifSSix 

TPS**, TMRi^^ffilif-^iWE«R 
CJfc^+#*#P*itf\ «fc«i**Lfc»&lzt, % 20 

[0 0 6 9] ■feyu/— K4 4<7?TSUau c TMRlR J F-(^=i 

ttf t i n, t a Nmvmmte&mmkvofrb 

T**/U$;&rt&Z £tt#3^P«<»T^fc5 0 4fc, H 
u, Pt, Ta, Ti, C r«^'>— KJISrKltTfcJ: 

P« 

[0 0 7 0] 10311 Fe, Co, Nif L< 30 

^T+^tti^Pw t^*^bti^ 0 ::<^e#3T*Jl #J 
illMn^^*S»8tt*i:Fe, Co, Nif 

/:Fe, Co, N i * L < Jl-tix bcO^£ <h C u , Ru 

P. 

[0 0 7 1 ] #fejf»jf 1 0 2 liA 1 KftBl^b* 9 . mm 40 

MrftitilZiL 2 nmJt^TOA 1 KfrTB/ftftL BE A 1 
16*^7 X^{z«t9iftftL-C«fifc*Jx5 0 (gftil 0 2 
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Z. t fi*X*% , HSfe±*t£ LP. 

[0 0 7 2] fgftJi 1 0 1*1 F e , Co, Nif L< 

4x 6 <D&&ii> b 5 b ft 5 c ffif £ 3A^ 

t $(13 0 — 5 0Oett)S e EilOgWi'/hJ 
<i"5@65T\ M^tfffilftS^cO^ fc^fflHE&^iKPC 
o Fe^M«K#fl$rtt5N i F e&&mt& 

%smLfzm%m\<^z><D&jtt-£ L\,*mmx&>z> 0 sfc, f 
e, Co, n i t j £tisM><D7£mt<D&& % itsvv&m 

ptfc±p. 

[0 0 7 3] tegUf 1 0 1 <£>±Sl;:il W. A 1 , C u 
*^#«ttW*i«W^?>4S7 f --^|»4 1 , 4 2^E1 

tfT i N, T a Nf^^lMIHtft ^ 6 ^ 5 ^< y 7 

PTfl »*^»X*5tw^(^**frSll-¥-»igft«S: 

[0 0 7 4] :oj:9(:*SftiiT[l 2o<DTMR 
Sf^r (W^lfl l, 2 1) T^b— -o<7)> y -t^u 
11*2 0 1) S:*j*l, ¥ffE«aFixfc»*ii*|»s l 
a, 5 1 b t ^ntrffi^-rs^tiX^ifSs 2 ^rco^USp 

* D t/ujr^iif tiEt LTt ^<^T\ 
5 1a, 5 1 b <t#^ii^5 2i3m^SrSfti-r tlZX 

[0 0 7 5] Sta^lft 5 la, 51b SrgEix^mSS^ 
[PlttSPJzia!*fplX«)9, »#a*»ffi:^PTlo(?5 
^^Ut/U20 1 ^t^)2o£OTMRii 1 l 1 , 2 
l^fBtiSi 0 l^«fb*rttt*i3JK3Pfrt4Srt^ 
6, HElgffi«(OSE^ttJL-ir^LTTMR^l 1,2 1 

^zir^iR 3 1 Sr»ii$-fr5i:*jz, » 

1, I2^)7^»DL, /DLdrtr'y hiBLt 60 W 
(wSfamSr#KLfc<h IDL, /DLIijjfEnstath . 

i a <DM^mm^m^W)T^y4 o i j: oittt-*- 

[0 0 7 6] tt-3T***«»::J;ntf, i^ffiL^ 

5 * <t X % , &?b»«^7 t mmmzhft t^m^m^ 

Z>Ztfj>»imt?J:Z> 0 ifc, TMR^l 1 <t TMRi 
■f 2 1 tflli]— (^ir^iSW h7>y'7^3 1 

[oo7 7] (m2<DmM&m n ofi *«9i<o^ 



17 

TMR* J Fi:»#i&*l»^)B«S:«*fl«»z*LfcBITfc 

[0 0 7 8 ] Hi OJr&l^T, 10-1 4&(J2 0-2 
4fiTMR^^-, 5 1, 5 2li*£i&*ii*-CS>5 0 r. 

[0 0 7 9] ^^ey-tr^2 0 1 2o(OTMRii 1 
1 1 fc 2 1 fcas$£*i-C*5 9, *ft^;h,<a*-?-««{z*5 
^T, »#5A^H5 i <t#£jA^jffc5 2 t^SfiilJCSfS 
LTt*5o »#ii*.|»5 ltt±T*|pJiwU*SCW9iS 
Lfc»ttSr*LT*50. TMRft-l 1 

1 fett<t»E^*fT*|p|^iSfrlfil# <!:/«£ 5 «t 5i;:Eil$n 

ti^o mKomi&mmtSt^v . t 

MRirll. 2 1 4:»#ii*#fc5 1 tt«ffi(zSiIirrSi 
^IrI— sPffirttcEllSixSo 
[0 0 8 0] fin^>. <$&44ft5 1 fi. SE^ftf-Wr 
l-ES$ftfc*l 5 1 a ^!2^f^iA^ 

H5 1 b^b*9, #^^»#iA^5 la, 5 1 

151a cOTffiiiTMR^^r 10 — 14 fr^tl^hMW. 

S#iA^^5 1 bC0_hffi(3TMR^T-2 0-2 4 
&*tl?hELW£ti* TMR*^li 10i20, lit 

2 1, 12 £2 2, 13^23, 1 4 dr 2 4 ^fiE^fS] 
«3»rtiE*SJxT^6. -t LT, WilfTMRirl 
l ? 2 1^6*^»^ ; eyt/u20l{:^Lt|j:, US 

t5JS2(D»#ii*jt»5 1 a, 5 1 bBB^ROffiBlw, # 
tiA^Us la, 5 1 b(rB^-T5J: i3^tt 
ii*«5 2a*E113ixTt** 0 *lxa^Oi/S, l&fgte 

[0 0 8 1 ] 01 1 ttH 1 OC^Lfc/^eU ir/U2 0 
1 £>¥fl5«iiSr^U El 1 2 fiH 1 1 * y 

ir^co^^A-A 1 WrS (a) a^fiB-B' Wffi 

(b) Sr*3*:Wi^LT^So 

[0082] *njg^ffiT*(i^ i commnm t 

9, ^iicoirvu/— K4 4, 4 4' #;_hT 2 JBKKtt 6 
±iWOTMR*^ 1 1 OTSBlzir/uy — K4 4 &m 
WtZtl, TfI'JcOTMR^ J i L 2 1 ^-p^jz-t/u/— K4 
4' W L ^tl^c t LT, TMRlf 1 1 cote® 
8101 ^±Jlizfi-r — 1 ^ttttSix, TMRi 
^2 KOfE^Sl 0 1 ' OiBJZfi^— ^it»4 2j5S»« 

[0 0 8 3] :^J:9!:«Mlt'(i, KKonVtm 
mtg-te K) . TMRIt- 11,21 tm$i2<&n&5 1 . 
Sfei-^r— ***4 1 ? 4 2tt«ffi{zaB:*rp]^lR|— ^Pffi 
rt^EHSixSo *n«*<0#ML flllfefim l ^HtSJB 
AS<!:H«T*>0. Ml<7)%1fe^flBJ:R|.Hloab*^f9&n 
So Sfc*3Hfifl^fl8T-tt. 2o(OTiMRirl 1, 2 1 
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//±T^fii;:EB$;h,£/c#>. 1 oco* y -tr/K^gjfg 

i commmmi^it^h^ < * o , i6£^ i o- i 2 

[0 0 8 4 ] (jK3^>Htt^AB) Hi3fi, *«WoJB 

t»#i&**^EB***W:w*LfcBI"vr*>S„ 
[0 0 8 5] |13!3^T, 1 0- 1 4 Si>'2 0- 2 
4fiTMRft-, 5 1, 5 2 li«#ii^T*fc 5 0 

10 *^«*li«l&LT*>* Q Hi 0:r*LfcJB2O|516?B 

^iA^5 1 a, 5 1 b(OKT*Ji^<. ^2(D«#iA^ 
^5 2 bOTSrfflott^o 
[0 0 8 6] SI 4(3, *3^)3S*»Ji(Z*5ita>^E-y 

T-ttJRl, »2^Hlfi»«Si:tt»4 9, ^ificoirvuy- 
K4 4 (D±fl|iJCTMR*^ 1 1 7^ T«I:TMR*^2 
l«^Tl^ e ^LT, TMRirl 1 ^te^S 

i o i<D±mizi*r-?m4 ias»iK3jh„ TMRif 

20 2 10EM1 0 1 * ^TWiztt^r— ^#»4 2tfM£M£ 

[0 0 8 7] *fc*Hl£^ffi-efi, ir/uy— K4 4^» 
* Cjh^TMRSTF- 1 1 ^TMRiT-2 

t^> 0 fin^, TMRtr i i nmmm 1 o 1 , i 

0 2, ir/uy— K4 4^6, TMRtt-2 1 HIEftJI 1 
0 1 ' , &fSJf 1 02' , ir ./ — K 4 4 e» ^tti^ti 

[0 0 8 8] C(0±9^«figS:<t5^i:r**||*6^T- 
30 fi, *2<^*tSff^|-jt-<ir/UTU>r<^S?it^^B(z^ 
57 t clt^^<. TMR^'l UTMRif2 1^#t4 

^K44iiTMR$rl 1, 2 1 ^Mt^S^W 
[0 0 8 9] *H*JBtt(Z<fc*i,tf, TMR*ffi[;t§ 
1 * y ir/KO^t&li i 0-15^ t49, gi 

[oo9o] im 4 (ommmm mi sit. ^mcom 

4 (DMfaB1§AZ&t)%mn. * * y t/UTU^(7)1^4 

[0 0 9 1 ] BI+tt^T-lfflSnfcft*^^ * y ir/U2 0 ' 

ixTi^ & il^h^>>>^ ^3 1 - 3 4 iwtt-tjx-t'ixift 
50 tLLtz.9— K»\V L 1 - \V L 4 /;>fidfS $iltP5/j>, ig 
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}R H =7 > zs* 9 3 1 t 3 2 , Ri>' 3 3 3 4 fl^ix-?ix 
Ku>f >^tl**:*#LT^S 0 f-^8DL, /DLfi 

fflSMftry^oiiiM^ii, tr3/H»BLii7— 

K«IB S LCSBLfciRI h7>^#ft^LT/<>f 

[0 0 9 3] (I5(?)lfifl) il6lt **W<*>* 
^ffi®»SS:^bfcBlT-*>5o 4*5, H 1 tm— Uftlzte 

[0094] m^mx-m^ivtz.mm^^v±^2 o 

tlf-^iDL, /DL{c-?r<0— «S^ajB6$n, teiBte 
-tr/HSJK h^^^^Sr^LT-tlx-ejxSUoif s/ MB 
LI. B L 2 l:8^$Htl^ 0 S«h7>y^^3 1 
— 3 4 (rti^ft^ft&iL Lfc !7 — KiWL 1 — WL 4 rt> 

3 3 t 3 4 M^tiVPixK u>f ^««4r#*LTt >5 e 
-«DL, /DLIt *ii^!7-Kj»DS LSrfiFoil 

nb7>-i?x*&ftvxm%LWimmm®T^7>4 o 1 tz 

[0 0 9 5] ^h»BLl, BL2lif^»DL, 
/D L t ¥ff(:*tf t§ t^y h«C B L 1 , C B L 2 iC 
SiaSntl^o fLT, CBLl, CBL21i^^y 
t/i/7U^S«^-e, *ft«x»fiLfcF-KI*BSL 
1, B S L 2 SrfifoSRi h 7 > ^ S:^ LT^ V 7 

[0 0 9 6 ] #HS67glS-eJi, fyh»BL^7-^» 
DL, /DLtXXLttffL, B«^*!lt/U7^ 
"T?**SiiT^5rt^»»T-*So fit, 
yt;i/7U>f#BLt**U *»WJCDL. /D L <b 

^Ptt i^^i-s— *coc b l xmm-tzmm&t z^t 

I -J: 9* DL, /DLJwfi*LT¥frJ3*fT"4-aE<»^ 

■ ^(Bftt^'HI* i44iv^5 fi|,£S:W 4*3, 
BL. WL*S5pfT«w*frLT^**&, BL, WLSrf^J 

43o 

[0097] (^6 (Dmt&ftm) mi 7 it. *«w<^sb 

[0 0 9 8] EI4 3 5ffi^T'HSn7t^i§!c^^^yir^2 0 
ljratfiSU ZoOTMRIrll, ^ft^x*ftj£ L/t7* 
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/uil}^ h7>^?SrfrLTH-©fj/ h^BLl jrlf 

^»DL2. /D L^ix^ix^^ix, /u» 
^ K7>y^^^^Lt(^I-^t'7 h*§B L 2;;:*g*f £ 

[0 0 9 9] Mh7VyX^3 1 - 3 4iZli, ^ix^ 
10 ixSfc£Lfc!7 — KSWL 1 MVL 4 *SE«S*iTl ^<5 0 
f-^iDLl, /DLIi, #fciicot7- KI9DS L 1 Sr 

fc##LTV*5as % SiR h7>->^*tt*4oTfc9 . 
DL2, /DL fi*ii<D !7— K*SD S L 2 £firoil}R h 

7>'i;x*&irrLxmm > fettmmmT>y p 4 o 1 cast 

£;h,-0*3 0 ::t% DLli:DL2^IRh7>^ 
$<DV— KlftS:*#ftL4t^tt, DL 2£iID/ci£* 

20 [0100] *3at»*"Ctt, BM6> * y ir/UT u^f 
35 s , 7-«/DLmiTl^: <t^«r«t?*5 0 

[oioi] (I? (ommmm) m 1 8 ^mcom 
^flfiiaKSr^Lfcia-efcSo 4*>\ mi tia— as^cn* 

IrI— «F*SrfrfLT, ^^iv^lifiSt^, 
[0 10 2] BI*tti|»T?H4ixfc««3&sy^ey-fe/u2 0 

30 8sDL, /sDLM©-iS^««$ilt^5 0 TM 

^3 1- 3 4C(t TriX^tLffi3AL7t!7- KIWL 1 - 

[0 10 3] l^y^-^ISs DL, /s DLMtyif 
>y h^s BLfi. *ilc7)r7^ KSSAS L^^poilJR h 
yVy^^^U, ^Ixfixf-^iDL, /DL, 
bTs/ H»BL{w»jWS*nTt^S 0 f-^UDL. /DL 



fi. m&<DV— KIDS L^oM h7>^^^ 
40 LT*«*mi!*«iT>7 F 4 0 1 CSt^tlTl^o 4 

*SB S LSr^oglKffi h7yy7,^«rLT^T7,l 

[0 1 04J *HlflT1t y y ir/UT UWASt'— 

^*yir/u<ofift^i6:*$-fr5wt^^IflBt4So :ti 
50 aSr0iBt5l^^|gt4S o 
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[0 10 5] (ft 8 (OMMMWi) 11 9tt, ^Wm^tZ 

^mm&z^itimx'abZe ft**, hi tig— u#izi* 

U ZoOTMR^Ij;, ^ix^ixiJ-y^r — ? 
SsDL, /s DLiZ^rc^— «B^ajtt$n-Ct^ 0 TM 

irn^*n«xttSrLfcfcr > hiBLl- 10 

[0 1 0 7] iliR h7>'/^#31-34 -tiVP 
-UttA Lfc!7 — KSWL 1 -WL 4^Kfi£ixTl^ 0 
t^lsDL, /sDLIt *i07-K»SA 

ilcD!7- KiDS L£f#oil4R hyVy^^^LTS 
SK^ffiSS»r^7 p 4 0 l i:««JixTt^ 0 

[0 1 0 8] *H«0KffiT-tt, t'^»BL^7-« 
DL, /D L C^M L I XI ^ (O^tigTfc ^ , 20 

try h^B L&mz&frmtmm-t&z. tr^mxh 
[oio9] {ms<Dnw&m m2o& s ^m<om 

[0 110] H<t"«*-CH4n3t««3&sy*yir/U2 0 
l(3^ij;-r^ 0 #*<^^y ir^i^^T, — y?C0TM 
Rii^^-Sdf ^mr-^SD L R 1 ~4K:S«3 

ffcy^TMR^cD— ffli^r-^SDLCC 30 
S**£;h/O*5o ttt, TMRStT-^ftil^f^ ir/u 

HTl^c ilW h 7^2/^* 3 1 -3 4 iCii, -ttl-pix 
&±LLtz9 — KiWL 1 ~WL4 3iSia«$*lTl^5o 

S L^^poilJRffl h7^^^t^LW7^1E^ 

[0 111] *!6KIWBJ8T-tt, r-^DLR, DL 

iR£BL. WLHi^MiSt^^^t-iciT^ Z kti> 
Xt. »Wir/u^ir/<>rT-X«ffi^pnJ!iosn5ci:« 
>£lr\, £e>iz, r-^»#DLR, DLCWltP 

Sot, 3c3£^oJB»ttiia*Oi<it*l!if^^Wfif"C 

[0112] (ii ocommjtm) m 2 i i*. *«w<0 
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i^ttm—ft^r&tt Lt. ^<7>§¥ L I ^fftWfi^BS-r^c 
[0113] Bl"t>?Ki»-eiaSix&««^^-=e »;ir/U2 0 
i;r^L, "ocoTMRKt^-li. tH*fix^-?mD 
L. /DL;x^<o— HB^tt^ix. «i48iHr/u«iJ? h7 

5e illR h7>y^ * 3 1 - 3 4 ^ix-^ixjfti/iL 
t^-KiWL l-WL4asE«3ftTt*5 ( , t*— 
DL, /DLii, *IO!7- K^D S L Sr^olR h 7 
>^?S^Lt/M7^«E^ 9>7Ts]»4 2 0^1 

^fflSIiryy4 0 1 dg^iiti ^ c ifc, 

s> H^B LttSMft$ix-Cl*5 e 

[0 114] *Ht£^T**i, fcTy h^BL/1»7-^i 
DL, /DLl:»LTtifiCfc9, / 
DLtf>e>iS#* h7yy7^^LTt'^ MSB L irftSK 
* s Sltix5c:i:35S«F»-e*>5 e fc*5, BJ2 1 -ewt tr* 

[0115] (in (ommmm) 12211, *&m<z> 
[01 16] m*mmx*mi£ixtzmm> * * y i? /u 2 0 

RSt^-^fifcSsii, t^l^hyyy^^^Lttr^y h 

y^ey t/u-c-tnwaitfc try h^B li-bl4 

i:«tSiitt^ c iliR h7^v»x^ 31-34 l^li, 
^^x^ix® StLfcI7— K#SWL 1 -WL 4 j&sEHSJxt 

>y>^^/Mt/M77,iE^ ^ >7\°12&4 2 0(w1^ 
^^iX, x — ^#!l/DLtt«ift*JxT^S 0 fyh»B 
L1-BL4I1 ^ft*ftim%:Z>m$h±^XT>7>S A 

[0 1 1 7] ^^eyir/u2 0 1 ^^JJ^iroT^cn 

EW8^>»f^«:ttWt-*o TMRIf l loiE«Ht 
H»il^«ftE^J^5pfT4fcl». TMRir2 1 jJSRSpfr 
tt«6T-*>5»-&Sr%i« (iEftffifR "1" ) 0 tOM^AB 
Ttt, WL1, DSL^«ffili0t*ib5 P Hfcl^T\ DS 

\VL 1 ^V Dt ,i L TiStR h7yy7^ 3 1 

5o TMRlrl KOffil/ittSrR (J-MR/2) % T 

MRll 1 2 1 coffifiifittiR (HMR/2) ^-5^ 

B L^8S«$ix5mfiE<7yfig{i, 

V, =Vbias/2x (HMR/2) - (16) 
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[0118] — mmmn "<r . ep*>tmr*^ j 

l (VMikEmfrfcWfrtfim. TMRit- 2 l //^tr^ffi 
T-fc^-^zfi, BLi;:K*Sft5«flE<0|Btt, 

[01 19] 

V 0 =V bi85 /2x (l-MR/2) - (17) 

Sr Jttt-T 5 Z t T-iE««***iJ9J-*--S Z <t 5. 
[0 12 0] Ztf>B£^fcti L^SfcT-fi, ZocoTMRir 10 
\Z&hs<JT*mfeV<Dft&)fc&fe\ti-rZ)tz_ib x (1) T 

y ir/UTU-f ff^^^ey ir/uii^^fbL-r. DL, /D 
&&&Ct£\i\ (2) ^W7^1E^Zo^)TMRirt' 
5, (3) fc:V KI»^tt»4f«aE^at*tftv^«), al^ffl 

[0121] (ii2 (ommm) B23n, #*w<a 20 

[0 12 2] Ht a Wi|ft-eB*ixfc««*s>*j;ir/u2 0 

L, /DLlz-t^)— «8^s^$ix, teSBttir/HWR h 9 
3 1 Sr^LTPI— 0>f y hliB L!Z^^£*xT 
iSiR h7yy^^ 3 1 — 3 4 {Zte, -^^oft^iz: 
Lfc 17— KSWL 1 -WL 4 ^ElSntl^o ^ — ^ 
^DLJi, t7— KiDS LSr^ofS h^^^^^^r^ 30 

8BS L(z«ttLfc51JRffi h7>^^S:^Lt8it 

[0 12 3] *H»lT-fj: 4 fyHlBLSraftW> 
*yiryut?**LTV^5fc* % T Onffl ^-/gcofeM 

[0124] (in <omi&xm) m 2 4 .^fg^ 

ft&^fl6El&£^L/::[aT*fc<5o &*5* (Hi t Kl— fiFB5> 40 
IwttRI— ff-S-Sr^ IT, Lt *tftiJf!fi«ft-*-5o 

[01 25] ^^Ut/UTU^f (Dffi&te 

S*W«wtt*l 2coH1fe^ffii|f)-T'fc-5, ffiL, f j/ 
h^B L35S«SES*|gKSr^LT*^fcrs/ h#9 s B Li: 
#«3*L-C*3 9 . tt*UL»ft^J:oT£i:fc s B Lf 

BL&ST^&co^^T^S A;z|Ei*£;Jx£ 0 *H 
ttJKffi'Ctt. f^hBL(OftSiI<Lti?S8f. Sd 

m tmmmit&mgLxz & c 50 
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[0126] (f 1 4 <0!it£ff28g) m 2 5 fi, 
3? 1 4 <z>HteJB^;ft;b * y ir /l-t u->r cofi^ 
W£«flG0»&^Lfc|g|-e*>3 & fc*3 % BIltBI— S6# 

[0] 2 7] SI*?K*-CHSnfc««^«^-=e U ir/u2 0 
liz*tJCEL, ZocOTMRtTfi, x-ix^jft/x — *«|D 
L, /D LiZ^rGO— SBriSfi5tt$ix"Cl*5,> TMR-fr<Z) 
flfiitttt. ir/^^^V^--K^3 1 ^iMTt'V h 
*§B Liz»jBt$ix-c^S^, t^— ^<*Srrfi){ziayi]Sixfc 
* y 1rVu^Jx^ix&£ L/c b'yhiBLl-BL 4 

i:»asnrt^e f-^DLii ^-hidsl^ 

Sg4 2 OJCtttt^Jx. ^-^lfc/DLttaJftSixT^ 
2»o h*BLtt. AlSr«tti:?7— K#»BSL^«tt 
LfdSJJUB h7^v^^^S:^LT«lieSiir^5o 
[0 12 8] **J6?B1S-Cti, Ko>«;£fSittBE 

gffi(£T^ffi:2rV F it, V F <v 0 asj»fc£ixTi*5 

EEtf^*x5 0 ttoT, t^*'ht«8lt5rtt\ lEtt 
[0 12 9] /^io, ***»JIB(z*5tt5ir/u31Kffly>r 

F\ M I S a— Kf^^S^ Kco 
te. El 2 6 iz^-T J: ^iz, Ku^fy- 
LfcnSMOS h7>y"^^4:ffli^; <t^»"C#^ 0 — 

^{z, aa^^y^itii, mos h7>y^#^i 

L, ir/t-ffi^iST^lzo^ 

[0130] (ii 5 <DmffiMm m 2 7 *^p^(^ 
w*«fliisasr^LfcH-e*ao mi <t w— gu^ 

iZfilU— ft^r&ft Lt\ ^<^I¥ Lt ^KWfi«Wi-5 0 
[0131] S^SK^T'H^nfcffiifilc^ ^ -eyir/U2 0 

L, /DLiZ-tO?— SB^»tt$il-C^5 0 TMRi^-O 

$SB L!ce5jBt$lXTl^5* s , ^*ft^ffiJ{riayiJ$tLfc 
y ^ y 1r/UT"?:iX'€ f nSfcaLLfc f ^ h^li B L 1 L 4 

ft oIK h 9 > v ^ ^ it- L T ^ <>T T ^ IE ^ 9 > ^[h] 
?S4 2 0C««Six, T-#H/DLfl»*$lit^ 
5o tVhiBLIl ^"^ir y h«£ElelK4 3 0 <tm»E 
ir>^T>r4 0 2 iw««t*ixTi^S 0 
[0132] H28li, *3H£««lz*>t^T. fcT hM 
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"o" (z*ti£-r <5«§fc I o . I, ^^ltl^ 0 v off 

= 50 OmViSST, I o <0*#f5(x 0 fcfcStWjWM? 

?£-r5 0 z. I j / i 2 oiit^*«sz*# < £ 

[0 13 3] ~(D£ 5*IEft»*!3lSi:fc U, I 1 69 
u y •> a /i- K«EE VroififlFWSSt 

So 

[0134] (in (onmm) m 2 9 *3bw<t? 

[0 13 5] H^aSW-CHSixfclRtt^io^^^ey-fe 
^2 0 1 iz^t/Si"5o :o^^!lt/i/2 0 1rtt* % TM 
Ri^ll, 2 1 li^ix^n^ALL7tT r --^^4 1 , 4 
2{Z^O— 4»*S»|*$ix, TMRSt 1 1 , 21cof&^ 
I*. ir/HllRffl h7>^^ 3 2 l::*i§«^$;h/0* 20 

[0 1 3 6] Sfc, ^^^ey ir/Uf^T\ ir >^iltR/B h 9 
3 1 — 3 4«Ztt-tix-f r JxaaLfc!7- KM 3 0 
l-3 0 4^MixEf$ixti^o 1 

"T—?m4 2 co— *Btt-tjx-ensu(B^£«a«4 o 1 , 

4 0 2(3, MS5(iir^^T>^4 0 4 K:«BBt$ 
5 C £iii4 0 1, 4 0 2^Mt5MOS h7>y 
^^^{i^iicoy- KM 4 0 3asK«$*vct*5 c ^> 
^t>^4 o AnMS.^ y vzt-7xi v zfr^ 

yxh r> . j±my—*%&+4 o 5 t^—?ffi+4 0 6 Sr 30 

[0137] ^{z, *ias«iiB^»«^*y-fe^Tu>f 

[0 1 3 8] ID 3 Ofi, ir/HgjRJfl h7>^7* 3 2 <D 
!7-K«3 0 2(OSfiWL, ^tiSS4 0 1, 4 0 2(3 
«it^7-Ki4O3 0i(iDLW, f^84 1, 
4 2^tfiDL, /DL, 3fet>*i3-tr>XT>^ P 4 0 4 
^jIV — 0 5C0a&S Scom^tti L&f (D^it 

Sr. «^ii{:toT^lfct(Dtfc5 0 
[0 1 3 9] 4\ TMRirl 1 WSESitifi^K 40 

"1 " ) o *0»tt«-ett, -ir/uig«/B h7>y7>.^ 3 2 
O? — K^WL, 5t«8ft»4 0 1 , 4 0 2^SiJi»-T^^ 
— KMD LWco^ftdO , ir>^T>'^ P 4 0 4 ^*ffly 

4 1, 4 2|j:7D^f.f>/l(it'fc^ ty^ry/ 
4 0 4117-^4 1, 4 2A»6>«I9HiaFJl-Cl>5 0 
[0 14 0] ftjr. WLSriKWffiVcci: L-iryHgJRJB h 
?^'>^-? 3 2£>gjfi£-tf7U£i::. DLWlZ^IKliVs 
3r-$-;L6 0 CLrfxicJ;*;, 7-^4 1, 4 50 
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TMRiTll. 2 1 ir'^UHrv*** I s asfifch. 
Oo r-.^S4 1, 4 2 comfit. h7>y 
x^3 2"C©tEBTtVr ir^iUf, Wfft 
DL = V D = (RtAR) X Is t Vr 
/DL = W =Rx Is + Vr - (18) 

fcfc*. fiP^K T-^S4 1 . 4 2 <D^Iib®jE t L T 
AV = AR x I s - (19) 

[0 14 1J W:, 3^lTt>7Ty/4 0 4(7)^ 
iV-^Sr4 0 5 {Z^TjkcoX 9i3V D ^6 0i3^ft;-r 
5K^ttJL'</u;* 5 0 DL <!: S S^lgi^ h7 

^M4 2Mlz&ffi£tifr h9>isx*tftkmt:& C fr, 
teSttlztt^— *M4 ltttBJWWttVd — ^rco 

T-^i4 2 {10 9 *y?-£fLZ 0 
I0 14 2]fiB»W« "0" 0»^iz(i, TMRirl 

^^Lfc^fiTil^ — 1 5 e Z 

cofctf)* gc^ttSL^^^Sr-^^^ <t . -x — ^M4 1^0 
vi:7yfSh5 8 tfcoT, *iiv-^«T-4 o 5 

* SrElUffl L T — 5t»#H&i@« K . -fe > * T > ^co«^ 
4 0 6^PTf-^84 1 <^«EED£f& Officii, 

&i&*<nm&&WMW;mizmi£l^ t>77yy4 04 

[0143] *H«««<0«rii-ett: % ir V^T>^4 0 
4 (O^iiy — *$&t4 0 5lZf$1m-tZ>WtfrmL>'<Ji'X<D 

<M1, 
V D ' ^ 0 ^ Vd 

r^SB^Wif^S:^^t$^4fc«)Jz, (1) ir>^r> 
^WSo^JEifffiiiigS, (2) v D . V d ' cojie>o#4r 
SB, «fSrR*tT<>«t^ 0 **3, *HS6fl?«iT* 

[0144] ID 3 1 (1, *mi&Jfm<DWm,* * y ir/UT 

^-ey ■fe/nz»iBtL-fc'7 f — 7— KM®, 
*yir/ui£«T-^-t-«»#a*|»»«f^e»*5 0 " 2* 
mt-^5S£jA^!8R\VL, CWLfl^n^ix^iJ^ 

SB ^ 5> CO r K u ^ C L il JR» # 5i**s ^1 gg i: 
45. 
[0 14 5] — ^r, 

17- KUDWLt, wtb^BIESEL-fe'HSlRffl h^y^ 

f&mm-tZ) KttwL/^-tii-pnyij^s— yt^rf 
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[0 14 6] ^COJ: ^;w*HlfiJgJi-ett 1 2O0TMR 
^•7- (fflxJil 1 . 2 1) rt>£> l ocD^^ey ir/u 
11201) S:*J«U ¥frE«£ft;fc»#i&**|5 1 
a, 5 1 b t wftfwiff£-rs»#i&#4*5 2 <!:£>3?M£I3 

5 1a. 5 1 b t*fii*»5 2(^«SESrfiEi-* ^ X 10 

[0 14 7] t#ii^5 1a. 5 1 b &ffitlZ>mffiJj 

y irvu2 0 1 £#l/£-r>5 2oOTMR|^ 11,2 

IStiWa^St^aLirgSLTTMR*^ 1 1, 2 1 

4S»tES:»4i t35S-et*o Sfc. TMRfrl 1 

TMRiT- 2 1 tliW— h7^^ 3 20 
2 V^^^co^ttif^o^^J: 5 

[0 14 8] t£oT*|lte^!fii;:«fc;h,tf* §g^fcti LBfCQ 
of^»m^o±i^:$rffl < - t < ft 4§— $£^it£r&#^- 

[0 14 9] **Wtt±SELfc#j61l6«l|g{wK£ 
[0 15 0] 

yir/uru^«5tSr¥»Jffii-5w<!rT\ it$RI£^tH L^Pir 
[0ffi?>rS¥#f#^] 

[01] Sii ^Micn^^K^-t y ir/ur u-r 40 

l, /DLcfflx^i^ii! . i 2 (D^it&mmmt 
t ut^ta 

[0 3] Ml ^3l1te^<SSrfftPJ-r^7t^<Dt>^T% H» 
[ll 5] H4^*iBBISlK*ffl^3t>'3. S u—>3 50 
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[0 6 ] si i oonffi^sgiwffi^o^^:^^ y t/ur 

-Till. 

[0 7] tR 1 ^UtaJBJS^ttfflLfc^-ty-ir/uospBaW 
it£*^-r0 c , 

[08] 07cn^y ir^iti-ioit^^mA-A' Ifif 
BS^ffiB-B' Wi^^tic, 
[0 9] tta*»tf-?}»S:*fflLfcS^^*!) 

[0io] 1 2 ^)3li&gi{;iSb6^g> ^ y t u 

^-T0 O 

[011] ®2(Z)||ffi^^iz^fta7 f ^yir/uco^liffi 
itSr^i-0c 

[01 2] 0 8coy-ey ir/^«3t^cio;7>5^1aA-A , 
IfiS^ffiB-B' »ffi^^-T0 c 
[0 13] t5 3<Dmt&j&1&lz{£t>zm&**i)±>i'Tu 

^i"0 o 

[0 14] JB3^*««»r«*?5»*^*y-fe/UTU 
[015] *4(^S616»«izflli5-5««y j eyir/UTu 
[0 16] ^5<7?Ht£^ffi^^S®M^^-yir/UTU 
[017] *6o36tt»HB«w«fo5««^^ey -t/ur u 

[018] $g7<DmMtemzffii?z>mm,**:})-t/i,T U 

[0 19] *8<7>|6Jlt»JBJcfilfc5««><^.yir/uTu 

[020] m9<DmMBm^i$fr%mm.?t*})±ji'Tu 
[02i] mi o<ommnm^m^^mn^^])-t^T 
[022] ^i i<nnmmmz&t>z>m%**})^ji>T 

[02 3] 811 2<^Htt»«Sw«;b5ttft[>^ y-fe/UT 

[02 4] gll 3^Hlft»J»{z:«fcs«ft[>*y-tr/UT 
u^^m^W^^fffi(H]?g^^^0 o 
[02 5] Ml 4<DmMftmAzm?Z>M%L**})±/i'T 

[026] Acom^Mmzmo^m^^^rVii^T 

[02 7] Mi S^Htfi^flg^ftfcSK^^^E-y-ir/UT 
[02 8] Sll S^lltt^ffiSrWlJIJi-SfctocOtco-c. 
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¥v hi»^Sttix5«SltSr*7irsy hlEV off commit 
L X m « L fctt* *r «i-H« 

[(32 9] ^1 6(?>SHfi»JB(c*3!t5KM^*i;-fe/UT 

[i3 1] mi 6<D361fi»llitZ*5*tSSB«^*!;-fe/UT 

10, 14, 20, 

3 1, 3 4-I)Rh7>^^ 

2 0 1 ■ -fe y ir/U 

3 0 1, ~, 3 0 4, 4 0 3-17— K* 
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4 1,4 — 

4 4 -t^y- K 

4 5 * h 

5 1. 5 2 •••##16^.^ 

e o- -mmit&mm 

1 0 1 

i o 2 ' %&mm 

1 0 3-iff 

7 o — s i mm 

10 7 1 ••• KU-T 

7 2-y — *ffl«c 
4 0 1 ~-±>'XT>'7 
4 2 0-/W7^tE^7 V^IhIK 
4 3 hmiESgS 
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